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V. SIMPULAN DAN SARAN 
A. Simpulan 
Berdasarkan penelitian yang telah dilakukan maka dapat 
disimpulkan bahwa ekstrak larutan vermikompos cair dan larutan 
vermileachate mampu dijadikan atau berpotensi sebagai insektisida pada 
Spodoptera litura pada tanaman kubis. Daya bunuh efektif ditunjukan 
pada ekstrak larutan vermikompos cair dengan konsentrasi 100% dan 
larutan vermileachate pada konsentrasi 100% menyebabkan kematian S. 
litura rata-rata 9.66 dan 10. LD 50/24 jam dari ekstrak vermikompos cair 
yaitu 48,729% dengan batas bawah 18,888% dan batas atas 59,126%. LD 
50/24 jam dari vermileachate yaitu 46,843% dengan batas bawah 14,142% 
dan batas atas 57,298% dengan waktu paparan 48 jam. 
 
B. Saran 
Larutan insektisida nabati yang telah lama tidak digunakan 
sebaiknya dilakukan pengujian ulang untuk mengetahui perbedaan 








Abbott, W. S. 1925. A method of computing the effectiveness of an insecticide. J 
Econ Entomol, 18: 265–267. 
Adriyani, R. 2006. Usaha Pengendalian Pencemaran Lingkungan Akibat Penggunaan 
Pestisida Pertanian. Jurnal Kesehatan Lingkungan. 3(1): 95-106. 
Afriyansyah, B. 2010. Vermicomposting Oleh Cacing Tanah (Eisenia fetida dan 
Lumbricus rubellus) Pada Empat Jenis Bedding. Tesis. Biosains Hewan Sekolah 
Pascasarjana Institut Pertanian Bogor, Bogor. 
Ahluwalia, V. K. dan Dhingra, S. 2000. Comprehensive Practical Organic 
Chemistry: Qualitative Analysis. Universities Press, India. Hal. 22 - 23. 
Ali, U., Sajid, N., Khalid, A., Riaz, L., Rabbani, M. M., Syed, J. H., dan Malik, R. M. 
2015. A review on vermicomposting of organic wastes. Environmental Progress 
and Sustainable Energy. 0 (0): 1 – 13. 
Arancon, N. Q., Edwards, C. A., Dick, R., dan Dick, L. 2007. Vermicompost tea 
production and plant growth impacts. BioCycle, 48 (11): 51-52. 
Berek, A.K. 2017. The Kompos dan Pemanfaatannya sebagai Unsur Hara dan
 Agen Ketahanan Tanaman. Savana Cendana. 2(4) : 68-78. 
Breed, R. S., Murray, E. G. D., dan Smith, N. R. 1957. Bergey’s Manual of 
Determinative Bacteriology. The Williams and Wilkins Company, USA. 
Bunders, J., Haverkort, B., dan Hiemstra, W. 1996. Biotechnoogy: Building on 
Farmers' Knowledge. Maxmillan Education Ltd, London. Hal 52-54. 
Chatterjee, N., Flury, M., Hinman, C., dan Cogger, C. C. 2013. Chemical and 
Physical Characteristics of Compost Leachates, A Review. Washington State 
University, Washington. Hal. 27. 
Datta, J., Maiti, A. K., Modak, D. P., Chakrabartty, P. K., Bhattacharyya, P., dan Ray, 
P. K. 2000. Metabolism of γ-hexachlorocyclohexane by Arthrobacter citreus 
strain BI-100: Identification of metabolites. J. Gen, Appl. Microbiol., 46: 59-
67. 
Edwards, C. A. Arancoan, N.Q., Vasko-Bennett, M., Askar. A., dan Keeney, G. 2009. 
Effect of Aqueous Extracts from Vermicomposts on Attacks by Cucumber 
Beetles (Acalymna vittatum) (Fabr.) on Cucumbers and Tobacco Hornworm 
(Manduca sexta) (L.) on Tomatoes. Pedobiologia 53 (2): 141–48.  
Edwards C. A., Arancon N. Q., Bennett M. V., Askar A., Keeney G., dan Little B. 
2010. Suppression of green peach aphid (Myzus persicae) (Sulz.), citrus 




(Tetranychus urticae) (Koch.) attacks on tomatoes and cucumbers by 
aqueous extracts from vermicomposts. Crop Prot, 29:80–93. 
 Edwards, C. A., Arancon, N. Q., dan Sherman, R. L. 2011. Vermiculture
 Technology: Earthworms, Organic Wastes, and Environmental
 Management. CRC Press, USA. Hal 153-156. 
Erwin. 2000. Hama dan Penyakit Tembakau Deli. Balai Penelitian Tembakau
 Deli PTPN II (Persero) Tanjung Morawa Medan. Hal. 52-56 
Fattah, A. dan Ilyas, A. 2016. Siklus Hidup Ulat Grayak (Spodoptera litura, F) dan 
Tingkat Serangan pada Beberapa Varietas Unggul Kedelai di Sulawesi Selatan. 
Prosiding Seminar Nasional Inovasi Teknologi Pertanian Banjarbaru. 
Frederickson, J., Howell, G., dan Hobson, A.M. 2007. Effect of Pre-Composting and 
Vermicomposting on Compost Characteristics. European Journal of Soil 
Biology. 43: 320–26.  
Frederickson, J., Butt, K.R., Morris, R.M., dan Daniel, C. 1997. Combining
 Vermiculture with Traditional Green Waste Composting Systems. Soil
 Biology and Biochemistry. 29 (3–4): 725–30 
Fritz, J. I., Franke-Whittle, I. H., Haindi, S., Insam, H., dan Braun, R. 2012. 
Microbiological community analysis of vermicompost tea and its influence 
on the growth of vegetables and cereals. Canadian Journal of Microbiology, 
58 (7): 836-847. 
Gates,  G.  E.  1972.  Burmesse  Earthworm,  Vol.  62.  The  American
 Philocophical Society Independent Square. Philadelphia.  
Gutierrez-Miceli, F. A., Garcia-Gomez, R.C., Oliva,Llaven, M. A., Montes-Molina, J. 
A., dan Dendooven, L. 2017. Vermicomposting leachate as liquid fertilizer 
for the cultivation of sugarcane (Saccharum sp.). Journal of Plant Nutrition, 
40 (1): 40-49. 
Hargreaves, J., Adl, M. S., Warman, P. R., dan Rupasinghe, H. P. V. 2008. The 
effects of organic amendments on mineral element uptake and fruit quality 
of raspberries. Plant Soil, 308: 213–226. 
Hermawan, R. 2014. Usaha Budidaya Cacing Lumbricus Multiguna dan Prospek 
Ekspor Tinggi. Pustaka Baru Press, Yogyakarta. Hal. 22, 29, 36, 133, 149, 
154, 156, 157. 
Hussein, A. A. E., Alhasan, R. E. M., Abdelwahab, S. A., dan Siddig, M. A. 2014. 
Isolation and identification of Streptomyces rochei strain active against 





Ingham, E. R. 2005. The Compost Tea Brewing Manual. Soil Foodweb. Oregon, 
USA 
Ismail, S. A. 1997. Vermicology: The Biology of Earthworms. Hyderabad, Orient 
Longman. Hal 93.  
Kalshoven, L.G.E. 1981. The Pets of Crops In Indonesia, Revised and Tranlated by 
P.A. Van der Laan. Pt. Ictiar Baru. Jakarta. 
Kanini, G. S., Katsifas, E. A., Savvides, A. L., dan Karagouni, A. D. 2013. 
Streptomyces rochei ACTA1551, an indigenous Greek isolate studied as a 
potential biocontrol agent against Fusarium oxysporum f.sp. lycopersici. 
BioMed Research International, 2013: 1-10. 
Khoul, O. 2008. Phytochemical and insect control: An antifeedant approach. Crit. 
Rev. Plant Sci., 27: 1-24. 
Kiyasudeen, K. S., Ibrahim, M. H., Quaik, S., dan Ismail, S. A. 2016. Prospects of 
Organic Waste Management and the Significance of Earthworms. Springer 
International Publushing, Switzerland. Hal 81-83. 
Krishnawati, D. 2003. Pengaruh pemberian pupuk kascing terhadap pertumbuhan 
vegetatif tanaman kentang (Solanum tuberosum). KAPPA, 4 (1): 9 - 12. 
Laoh, J.H., Puspita, F., dan Hendra. 2003. Kerentanan Larva Spodoptera litura F.
 Terhadap Virus Nuklear Polyhedrosis. Jurnal Natur Indonesia. 5 (2): 145
 151. 
Lestari, S., Ambarningrum, T.B., dan Pratiknyo, H. 2013. Tabel Hidup
 Spodoptera litura Fabr. dengan Pemberian Pakan Buatan yang Berbeda.
 Jurnal Sains Veteriner. 31(2) : 166-179. 
Luhukay, J.N., Uluputty, M.R. dan Rumthe, R.Y. 2013. “Jurnal Ilmu Budidaya 
Tanaman.” Ilmu Budidaya Tanaman. 2(1): 2–6. 
Marwoto dan Suharsono. 2008. Strategi dan Komponen Teknologi Pengendalian Ulat 
Grayak (Spodoptera litura Fabricius) Pada Tanaman Kedelai. Jurnal Litbang 
Pertanian. 27 (4) : 131-136. 
Merrill, M. D. 2013. The Earthworm Farmer's Bible: The Complete Guide to
 Successful Composting with Red Winggler Earthworms. Xlibris
 Corporation, USA. Hal 19. 
Morallo-Rejesus, B. dan Rejesus, R. S. 1992. Chemical Control Methods Insecticides 
and Pesticides. Dalam: Semple, R. L., Hicks, P. A., Lozare, J. V., dan 
Castermans, A. 1992. Towards Integrated Commodity and Pest Management 
in Grain Storage. National Post Harvest Institute for Research and Extension 




Mulat, T. 2003. Membuat dan Memanfaatkan Kascing Pupuk Organik Berkualitas. 
Agromedia Pustaka. Jakarta. Hal 56. 
Munroe, G. 2004. Manual of On-Farm Vermicomposting and Vermiculture. Organic 
Agriculture centre of Canada (OACC), Dalhousie Univercity, Nova Scotia. 
Hal 10-12. 
Nair, J., Sekiozoic, V., dan Anda, M. 2006. Effect of Pre-Composting on 
Vermicomposting of Kitchen Waste. Bioresource Technology 97(16): 2091–
2095.  
Nasution, S.B. 2012. Analisa Kadar Timbal Pada Sayur Kubis (Brassica oleracea L. 
var. capitata L) Yang Ditanam di Pinggir Jalan Tanah Karo Berastagi. Jurnal 
Ilmiah Panmed. 8(3): 291-298.  
Noviana, E. 2011. Uji Potensi Ekstrak Daun Suren (Toona sureni Blume) Sebagai 
Insektisida Ulat Grayak (Spodoptera litura F.) Pada Tanaman Kedelai (Glycine 
max L.). Skripsi S1. Universitas Sebelas Maret Fakultas Pertanian Jurusan 
Agronomi, Surakarta.  
Novizan. 2002. Membuat dan Memanfaatkan Pestisida Ramah Lingkungan. PT Agro 
Media Pustaka, Depok. Hal 18-19, 22-24. 
Pamungkasari, U.T. 2014. Pengaruh Kombinasi Cacing Tanah (Lumbricus rubellus) 
dengan Pakan Komersial Terhadap Retensi Lemak dan Energi Pada Belut 
Sawah (Monopterus albus) yang Dipelihara Secara Sistem Resikurlasi. 
Skripsi S1. Universitas Airlangga Fakultas Perikanan dan Kelautan, 
Surabaya. 
Pant, A. P., Radovich, T. J. K., Hue, N. V., dan Paull, R. E. 2012. Biochemical 
properties of compost tea associated with compost quality and effects on pak 
choi growth. Sci Hortic, 148: 138–146. 
Pant, A., Radovich, T. J. K., Hue, N. V., dan Arancon, N. Q. 2011. Effects of 
vermicompost tea (aqueous extract) on pak choi yield, quality, and on soil 
biological properties. Compost Science and Utilization, 19 (4): 279-292. 
Park, S. R., Cho, E. J., Yu, K. H., Kim, Y. S., Suh, J. J., Chang, C. S. 1996. 
Endogenous phenoloxidase from an earthworm Lumbricus rubellus. 
Tongmul Hakoehi, 39:36–46. 
Pathma, J. dan Saktivel, N. 2012. Microbial diversity of vermicompost bacteria that 
exhibit useful agricultural traits and waste management potential. 
SpringerPlus, 1 (26): 1-19. 
Pramoth, A. 1995. Vermiwash: A potent bio-organic liquid “Ferticide”. Disertasi. 




Putra, C. D. P., Fachriyah, E., dan Kusrini, D. 2011. Isolasi, identifikasi dan uji 
toksisitas senyawa steroid dalam ekstrak kloroform daun ketapang 
(Terminalia catappa Linn). Jurnal Kimia Sains dan Aplikasi, 14 (1): 4-7. 
Quaik, S., dan Ibrahim, M.H. 2013. A Review on Potential of Vermicomposting 
Derived Liquids in Agricultural Use. International Journal of Scientific and 
Research Publications. 3(1): 2250–3153.  
Quaik, S., Embrandiri, A., Rupani, P. F., dan Ibrahim, M. H. 2012. Potential of 
Vermicomposting Leachate as Organic Foliar Fertilizer and Nutrient 
Solution in Hydroponic Culture: A Review. International Conference on 
Environment and BioScience, 44 (10): 43 – 47.  
Reddy, N. G., Ramakrishna, D. P. N., dan Gopal, S. V. R. 2011. A morphological, 
physiological and biochemical studies of marine Streptomyces rochei 
(MTCC 10109) showing antagonistic activity against selective human 
pathogenic microorganisms. Asian Journal of Biological Sciences, 4 (1): 1-
14. 
Roring, A., Meray, E.R.M., Ratulangi, M., dan Dien, M.F. 2013. “Program Studi
 Agroekoteknologi, Jurusan Hama & Penyakit Fakultas
 Pertanian,Universitas Sam Ratulangi : 1–19. 
Saenong, S.M. 2016. Tumbuhan Indonesia Potensial Sebagai Insektisida Nabati
 Untuk Mengendalikan Hama Kumbang Bubuk Jagung (Sitophilus spp.).
 Jurnal Litbang Pertanian. 35(3): 131-142. 
Setiadi. 2012. Bertanam Cabai di Lahan Pot. Penebar Swadaya, Jakarta. 
Sharma, S., Kumar, A., Singh, A. P., dan Vasudevan, P. 2009. Earthworms and 
vermicomposting- a review. Dynamic Soil, Dynamic Plant, 3 (2): 1 – 12. 
Shivsubramanian, K. dan  Ganeshkumar, M. 2004. Influence of vermiwash on 
biological productivity of marigold. Madras Agricultural Journal, 91: 221 – 
225.  
Singh, M. K. dan Singh, P. 2014. Handbook on Vermicomposting. Anchor Academic 
Publishing, Hamburg. Hal 2, 31. 
Syarief, N.W. Daya Bunuh Insektisida Hayati Vermileachate dan The
 Vermikompos Terhadap Kutu Kebul (Bemisia tabaci Genn.) pada Tanaman 
Mint (Mentha piperita L.). Skripsi SI. Fakultas Teknobiologi Universitas Atma 
Jaya Yogyakarta. 
Taddei, A., Rodriguez, M. J., Marquez-Vilchez, E., dan Castelli, C. 2006. Isolation 
and identification of Streptomyces spp. from Venezuelan soils: 





Taringan, R., Taringan, M.U., dan Oemry, S. 2012. Uji Efektifitas Larutan Kulit
 Jeruk Manis dan Larutan Daun Nimba Untuk Mengendalikan Spodoptera
 litura F. (Lepidoptera: Noctuidae) Pada Tanaman Sawi di Lapangan.
 Jurnal Online Agroekoteknologi. 1(1): 172-182. 
Untung, K. 1993. Pengantar Pengelolaan Hama Terpadu. Gajah Mada University 
Press, Yogykarta. Hal 1-5, 10-12. 
Vinken, R., Schaeffer, A. dan Ji, R. 2005. Abiotic association of soil-borne 
monomeric phenols with humic acids. Org. Geochem., 36: 583-593. 
Wahyuni, L.S. 2014. Uji Aktivitas Antibakteri Ekstrak Kubis (Brassica oleracea 
L.var. capitate L.) Terhadap Bakteri Escherichia coli. Skripsi S1. 
Universitas Islam Negeri Syarif Hidayatullah Fakultas Kedokteran dan Ilmu 
Kesehatan, Jakarta. 
Zambare, V. P., Padul, M. V., Yadav, A. A., dan Shete, T.B. 2008. Vermiwash: 
biochemical and microbiological approach as eco friendly soil conditioner. 
ARPN Journal of Agricultural and Biological Science, 3 (4): 1 – 5. 
Zamoum, M., Goudjal, Y., Sabaou, N., Mathieu, F., dan Zitouni, A. 2017. 
Development of formulations based on Streptomyces rochei strain PTL2 
spores for biocontrol of Rhizoctonia solani damping-off of tomato seedlings. 
Journal Biocontrol Science and Technology, 27 (6): 723-738. 
Zarei, M., Abadi, V. A. J. M., dan Moridi, A. 2018. Comparison of vermiwash and 
vermicompost tea properties produced from different organic beds under 
greenhouse conditions. International Journal of Recycling of Organic Waste 
in Agriculture, 7: 25-32. 
Zhang, Q., Yong, D., Zhang, Y., Shi, X., Li, B., Li, G., Liang, W., dan Wang, C. 
2016. Streptomyces rochei A-1 induces resistance and defense-related 
responses against Botryosphaeria dothidea in apple fruit during storage. 





Tabel 5. Hasil Analisa statistika 
Perlakuan N 
Bagian dari alfa = 0.05 
1a 2b 3c 4d 
0 (Vermikompos) 3 ,0000    
0 (Vermileachate) 3 ,0000    
60(Vermikompos) 3  7,0000   
60(Vermileachate) 3  7,6667 7,6667  
80(Vermikompos) 3   8,6667 8,6667 
80(Vermileachate) 3   8,6667 8,6667 
Kontrol Positif 3   8,6667 8,6667 
100(Vermikompos) 3    9,6667 
100(Vermileachate) 3    10,0000 
















Tabel 6. Hasil Analisis Probit Ekstrak Vermikompos Cair 
Probabilitas 
Konfidensi hingga 95% pada 
Perlakuan 












Probit   ,010 18,745 ,780 32,945 1,273 -,108 1,518 
             ,020 20,965 1,135 35,216 1,321 ,055 1,547 
             ,030 22,508 1,440 36,741 1,352 ,158 1,565 
             ,040 23,744 1,723 37,933 1,376 ,236 1,579 
             ,050 24,798 1,993 38,933 1,394 ,299 1,590 
             ,060 25,733 2,256 39,807 1,410 ,353 1,600 
             ,070 26,581 2,514 40,589 1,425 ,400 1,608 
             ,080 27,365 2,771 41,304 1,437 ,443 1,616 
             ,090 28,097 3,027 41,966 1,449 ,481 1,623 
             ,100 28,788 3,283 42,586 1,459 ,516 1,629 
             ,150 31,837 4,597 45,260 1,503 ,662 1,656 
             ,200 34,489 6,004 47,522 1,538 ,778 1,677 
             ,250 36,939 7,548 49,568 1,567 ,878 1,695 
             ,300 39,288 9,267 51,498 1,594 ,967 1,712 
             ,350 41,597 11,202 53,374 1,619 1,049 1,727 
             ,400 43,914 13,406 55,243 1,643 1,127 1,742 
             ,450 46,278 15,940 57,145 1,665 1,202 1,757 
             ,500 48,729 18,888 59,126 1,688 1,276 1,772 
             ,550 51,309 22,357 61,239 1,710 1,349 1,787 
             ,600 54,071 26,494 63,562 1,733 1,423 1,803 
             ,650 57,083 31,496 66,223 1,757 1,498 1,821 
             ,700 60,438 37,619 69,468 1,781 1,575 1,842 
             ,750 64,280 45,135 73,851 1,808 1,655 1,868 
             ,800 68,874 54,051 80,864 1,838 1,733 1,908 
             ,850 74,582 63,377 94,580 1,873 1,802 1,976 
             ,900 82,480 71,895 124,058 1,916 1,857 2,094 
             ,910 84,510 73,583 133,424 1,927 1,867 2,125 
             ,920 86,772 75,325 144,664 1,938 1,877 2,160 
             ,930 89,329 77,159 158,381 1,951 1,887 2,200 
             ,940 92,274 79,140 175,513 1,965 1,898 2,244 
             ,950 95,751 81,343 197,611 1,981 1,910 2,296 
             ,960 100,004 83,890 227,478 2,000 1,924 2,357 
             ,970 105,493 87,003 270,850 2,023 1,940 2,433 
             ,980 113,258 91,166 342,148 2,054 1,960 2,534 




Tabel 7. Hasil Analsis Probit Vermileachate 
Probabilitas 
Konfidensi hingga 95% pada 
Perlakuan 












Probit   ,010 19,616 ,481 34,079 1,293 -,318 1,532 
             ,020 21,722 ,715 36,162 1,337 -,145 1,558 
             ,030 23,174 ,921 37,552 1,365 -,036 1,575 
             ,040 24,330 1,113 38,635 1,386 -,047 1,587 
             ,050 25,313 1,299 39,540 1,403 ,114 1,597 
             ,060 26,181 1,481 40,328 1,418 ,171 1,606 
             ,070 26,966 1,662 41,033 1,431 ,221 1,613 
             ,080 27,689 1,843 41,676 1,442 ,265 1,620 
             ,090 28,364 2,024 42,270 1,453 ,306 1,626 
             ,100 28,999 2,206 42,825 1,462 ,344 1,632 
             ,150 31,785 3,152 45,210 1,502 ,499 1,655 
             ,200 34,188 4,184 47,213 1,534 ,622 1,674 
             ,250 36,394 5,334 49,016 1,561 ,727 1,690 
             ,300 38,497 6,632 50,708 1,585 ,822 1,705 
             ,350 40,553 8,113 52,344 1,608 ,909 1,719 
             ,400 42,606 9,818 53,964 1,629 ,992 1,732 
             ,450 44,691 11,804 55,604 1,650 1,072 1,745 
             ,500 46,843 14,142 57,298 1,671 1,151 1,758 
             ,550 49,098 16,931 59,088 1,691 1,229 1,772 
             ,600 51,500 20,307 61,031 1,712 1,308 1,786 
             ,650 54,107 24,463 63,213 1,733 1,389 1,801 
             ,700 56,998 29,679 65,789 1,756 1,472 1,818 
             ,750 60,290 36,350 69,090 1,780 1,561 1,839 
             ,800 64,181 44,931 73,979 1,807 1,653 1,869 
             ,850 69,043 55,319 83,304 1,839 1,743 1,921 
             ,900 75,666 65,478 106,164 1,879 1,816 2,026 
             ,910 77,360 67,328 114,023 1,889 1,828 2,057 
             ,920 79,245 69,155 123,653 1,899 1,840 2,092 
             ,930 81,370 70,999 135,608 1,910 1,851 2,132 
             ,940 83,810 72,912 150,753 1,923 1,863 2,178 
             ,950 86,683 74,965 170,536 1,938 1,875 2,232 
             ,960 90,185 77,265 197,593 1,955 1,888 2,296 
             ,970 94,684 80,001 237,369 1,976 1,903 2,375 
             ,980 101,014 83,572 303,686 2,004 1,922 2,482 






Gamabr 10. Tanaman sebelum dimakan ulat grayak 
 
Gambar 11. Ulat grayak sedang memakan tanaman kubis 
 





Gambar 13. Tanaman kubis yang telah habis dimakan ulat grayak (S. litura) 
 
 
 
  
